We establish certain new sufficient conditions which guarantee the existence of periodic solutions for a nonlinear differential equation of the third order with multiple deviating arguments. Using the Lyapunov functional approach, we prove a specific theorem and provide an example to illustrate the theoretical analysis in this work and the effectiveness of the method utilized here.
Introduction
It is known that functional differential equations, in particular, that delay differential equations can be used as models to describe many physical, biological systems, and so forth. In reality, many actual systems have the property aftereffect, that is, the future states depend not only on the present, but also on the past history, and after effect is also known to occur in mechanics, control theory, physics, chemistry, biology, medicine, economics, atomic energy, information theory, and so forth Burton 1 , Kolmanovskii and Myshkis 2 . Therefore, it is important to investigate the qualitative behaviors of functional differential equations.
In 1978, using the known theorem of Yoshizawa 3, Theorem 37.2 , Chukwu 4 found certain sufficient conditions that guarantee the existence of a periodic solution to nonlinearlinear differential of the third order with the constant deviating argument h >0 :
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Later, in 1992, Zhu 5 considered the nonlinear differential equation of the third order with the constant deviating argument r >0 :
and he discussed the existence of periodic solutions for this equation when p t is a periodic function of period T , T > 0. In 2000, Tejumola and Tchegnani 6 considered the nonlinear differential equation of the third order with the constant deviating argument τ >0 :
1.3
The authors established certain sufficient conditions on the existence of periodic of solutions of this equation.
In 2010, Tunç 7 established certain sufficient conditions for the existence of a periodic solution for the nonlinear differential equation of the third order with the constant deviating argument r >0 :
However, a review to date of the literature indicates that the existence of periodic solutions to the nonlinear differential equation of the third order with multiple deviating arguments has not been investigated. The paper considers the nonlinear differential equation of the third order with multiple constant deviating arguments τ i , i 1, 2, . . . , n :
1.5
The equation 1.5 is stated in system form as follows: The motivation for this paper is a result of the research mentioned regarding ordinary differential equations with a deviating argument. Our aim is to achieve the results established in 5, 7 to 1.5 with multiple deviating arguments. Our results generalize the results established on the existence of periodic solution in 5, 7 . This paper is the first known publication regarding the existence of periodic solution for differential equations of the third order with multiple deviating arguments.
In order to reach our main result, this paper offers fundamental information regarding the general nonautonomous delay periodic differential system. Consider the delay periodic system:ẋ
where F : 0, ∞ ×C H → n is a continuous mapping, F t T, ϕ F t, ϕ for all ϕ ∈ C and for some constant T > 0. We assume that F takes closed bounded sets into bounded sets of n . Here C, · is the Banach space of continuous function φ : −r, 0 → n with supremum norm, r > 0; for 
Theorem 1.1. Suppose that F t, ϕ ∈ C 0 ϕ and F t, ϕ is periodic in t of period T, T ≥ r, and consequently for any
ii A continuous and positive function w s exists such thaṫ [3] ).
Main Result
The main result is the following theorem: let τ max 1≤i≤n τ i . 
2.1
If 
2.4
M, M > 1 , and γ i are certain positive constants; the constants γ i will be determined later in the proof. 
2.5
Using the assumptions of Theorem 2.1, have
where
It is also clear that the function V 2 is continuous and satisfies
In view of 2.3 , 2.7 , 2.8 , and the assumptions of Theorem 2.1, it can be shown that V satisfies the condition i of Theorem 1.1.
Using a basic calculation, the time derivative of V 1 along solutions of 1.6 results iṅ 
2.11
Using the assumptions sup{f x } c > 0, ψ y ≥ a and ab − c > 0, and the estimation μ ab c /2b, it follows thaṫ
2.12
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μm y m|z|.
2.13
An easy calculation from V 2 x, y, z and 1.6 leads tȯ
using the assumptions of Theorem 2.1. First, we consider V in the domain max{|y| − K, |z| − M} ≥ 0, where the constants K and M are large enough, which will be determined later. We have to discuss the following two cases. Case 1 0 |y| ≥ K ≥ 1, and x, z are arbitrary . In this case, it follows that: 
2.17
We now consider the term
2.18 and define h ab 3c 2 ab c < 1.
2.19
Then, there exists a constant
2.20
HenceV
where 
L i t t−τ i
|z s |ds
